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(54) [Title of the Invention] Primer for Detecting Fusobacterium Nucleatum using PGR and Method for 
Detection thereof 



(57) [Abstract] (Revised) 

[Problem] Provide a method of specifically detecting purulent disease related bacteria and Fusobacterium 
nucleatum, which causes bad breath, from a biological sample. 

[Means for Solving the Problem] Method of screening and/or quantifying bacteria using the PCR technique 
including the primers (1) and (2) described below. (1) A forward primer comprising a base sequence of 10 or 
more bases composed from a portion of a specific base sequence; and (2) a reverse primer comprising a base 
sequence of 10 or more bases composed from a portion of the complementary base sequence of another 
specific base sequence. 
[Selected Drawings] None 
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(54) mm<D^m] pcR«(cj:57y/^^T'j5'A--i-^^iS'AH®«affl7'i?-f7-aut*ffl«!ai:)?ffi 



(57) [IJS)] iWjt^) 

Ci?5*?S3 TIE ( 1 ) ( 2 ) <57-=7 •< 7 - tSt^. P C R 3* IC J: 3 i8B S <?) 
llSie5yt#t37 » 7-h-7'7'f 7- (Z) flb9itfS<9ffiSE5'J<5fflffl«lfi»E5'J<J)- 
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Tie (1) JkZ/ (2) (OT-y ^ Y-t^t^, ? C Z 7 V R 0 t U ■ Z i- 

(1 ) se9ij#^i icietJ!<i)mssi:?'j<?)-aj»ij«?'>«<>:ti omsj.n±<?)ia«ie9y 
(2) ie5ij#^zi::iei9!<?)i&SDi:?y9fflffl«)iaSE?'J<?)-BJ»'i«?'>«< i om 

[ H >t JS 2 ] 

TlBT-^'Ty - (A) ^T-^'fY - (B) ^ ^ ? C R & J: Z 7 A '? t 'J 0 L ■ 

(A) BE5'j^j^3ciEia!<?)ms#^«i§B7ii»3?§i<?)ia3ise5y5itt^<9-ap» 

(B) ie?y$^SClElt!9l&S$^9S868#§7JS888$§9&llli:9y9«ll4^1& 

Z 7- 7 ^ Y - 
[ S « ffl 3 ] 

Tae7-^YY - (C) VaSjKJS2i2tS!<5 7'7'fY - (B) ^tg€^PCR)SlC<fcZ7^ 
RO T ')'^ U ■ - X - D V U^O^^my-^ ^ 1 - Kl V K. 

(C) E9y§^3ClE«<?)mSS^!fi1 §§75191 1 SSitpmSEJy 
[slj|SJS4] 

a>KJlZXtt3ClE«Q7-7'fY-i2v l-tfflll, 7Y ROt')^ U ■ Z x - 0 \/ >} U 
<5i;a?iA-T;i/DNAtfll!VLfePCRaiC«fc';^l>4*lfe. 7 'J- RO r ^ U ■ Za- 
7l/5'Z*®IUilfS«15»e^Ji+iMi|JB. 
C sS 51? JS 5 ] 

«^l!lHlC<i;^7^SISttl;fe.7-D-7-7i?)I,ai>t:iS4lClE«t!(Z)jtfe^Ji'HS%;. 
[ sS >^ Jl 6 ] 

aiEffili{?2!iS;t^. t:;?rf>. -:^zf+yyz>. FiTC. 7!7 •;=/•>, =/zi-n7xZ 

>'l/=y7x7--tr. 7 )\, % 7 t X7 7 ^ - '(f JkV>\.^ ^ P]<iNTP»ij3Sl#tlZ'>55 
[ ffl >t Jl 7 ] 

Si5KJS2lUs2«!<97"=7'<Y - (A) >: (B) ^tSt'T^^'fY-ilyhtfflllTPCR 

Iul5«1 XTy7-ICJ;^T«tir+lfeMttltJiS!VtT«H. a«Jl2ClE«!<?)7'7'(' 

Y - (A) . >(J6f, T85 7-^'fY - (D) SI* (E) . tSt'7-7>rY--dyhtfflllT 
PCRtfi?S2Xxv7'V, 

tg^^>7'/A7T'J't'A • Za-:7l/-$'ASCi)*tai:5S. 

(D) ffi9y^^3ClE«i;<9l&S§^«1 24#i75?1 5 6§i(9mSE5yo)ffl^itt)JS 

SE5y>?tt^<<)fflffl«ii&*E9y<9-fiP»^«?'>55< >:t 1 oias>i(>±(?)ikSE5yt#t 

^7*7 ^ Y- 

(E) E5yS^3CiEl«<?)llSl^^^5i1 24#i7111 43§go)llSE?y<?)«?i«lJl 

S E 5y 
[ S >1i Jl 8 ] 

E5y§^4icie«r©igSE5y<?)-ap»'i^JZ'>5^< i oi&SJ-JL±<9 7-7-<Y-'>;a 

;tJM2ClB«;Q7-^^Y - (B) >:t^C-7'7-<Y--t!yKtfflllTPCRt47?«1X 
T y 7- >^ . 

HUIBSI Xxy7'CJ;^TJi'Hr4l;fe.S!KJtSS!VUTffll). ail?Jl2ICletS;<5 7-7^ 

Y - (A) 3»J:&fil5KJa7CiE«!<?)7'^>fY - (D) tSt>7-7'{Y--t2yKtffll|-7P 
CRtfi^SS 2 Xxy7'>:, 

t§^;'7/A9Ty^A • - X - 0 \/ um<on.^^'$^. 
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[ H Jl 9 ] 

SisKJS 2 ICBB«!<i>7-7 7 - (A) V 8! 5K« 7 C IE U! © 7- 7 'f Y - (D) Rtt (E) t 
ffll), leJOS^S 0J&Sie9'Jtgt'DNAtai!VUfePCRaCJ: Vtt'iilfe, 7/A 

C H 51? JS 1 0 ] 

[ f! <9 s¥ IE « Si BH ] 
[ J$ ^1? if ] 
C 0 0 0 1 ] 

^ftmtt. mmtSi±mm'(>mmt^Tmm. ss. ajs. m^M a^m. mm. nm. a, 10 

[ 0 0 0 2 ] 

[ 0 0 0 3 ] 20 

?C5o;e.. pCRfttfflt)?U>:CJ;'JSBl|5|£tta3iZAoailCfi;j.?«f;7C«o*. 

'fY-ISI+C^^oTll*.. 
[ 0 0 0 4] 

l:K□E#^«■gir^lZ7*/A9TU•:7AS^bT. 7 /'^ 9 t u l ■ t ^ 

7 z - )l U ( F. nav i forme ) , 7 V A 9 r 'J L \ 'J 4 i= y t ^ U ( F. peri odont i c 
urn) , 7 A 7 r t7 ^ • 7 0 7 * - =7 A ( F. necrophorum) , 7 V A 9 f V 0 L ■ 
7 •y L (F. varium) , 7 V A ^7 t U • z a - 5 1/ ^ A ffi ( Fusobacterium nucleat 
un. J.!tT . F n 1 ^ U ? . ). 7 1^ A 5 X A • ;U - 5/"- (F. russi i)#i^«mtLTllI 30 

[ 0 0 0 5 ] 

^Sffi7§/KtSC"\7-fK¥t«-(SUti5ett«^tlb^i|a (^JITVSCVD?) ttS 

t J (Dcnb . F r\myx9\-<Dmf£7 A 9 7"j 0 Lm(>)m<i)V 2 c&^^tsiF nmnY^ 

< ^l) , tk., FnBtt,»S^iil-fiP)3ae;i/7^nf;^X-V>VA'>i7 (PorpKyro 
monas 9in9ival is) ^7* \/ t 7 ■ > 9 - XT 'i 7 (Prevotel la interniedia) ^o)^ 

[ 0 0 0 6 ] 

C<?)J;?IC. 7 ^/ A ^7 T 'J -5 /^lio + ■? F n ltt!^ICl5« Sa-?i?) ? . b»U. Fn 40 
ffifS, 7 y A 9 T -5 Ii<?)fl5ia^l£y)T 3lllS«B8«Cif) 3 ^ ^Ht ^'SttSftt 3 
C>:tffall7^iP)'K CtL*7ICFnffi«itt^ilit?C^<?)73=IjSRtS«ttl5grtLT 

II I) . 

[ 0 0 0 7 ] 

Y;I.DNA (.i>AT ] 6S/-DNA>;i)?) tlftilib, CCc)DNA>iffi?ill«ICi?)^l5i+(9 

mSie5iJt^i4s?^|jzf79U*fKt7-^'f7->;u;fePCR)ic<fcZffl®<i)^^iai':^)S 

Ifm^tiCl-ZUl i^f-n^lLfSK ^ ) , U»U. SylEPCR5£-?ttFnl<9Jft«ait2C 
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l^¥nm%M] 1 Conrads. G. et al. J. Endodontics. 25:433 438. 1997 
[ 0 0 0 ?] 

iiiAt*tIi:i-ffi«DNAVBS«ICE8yU? ? ffi fiE » ^ fi « S « iH ^ ^ t «l« t ? C V t 

i fii) y t ^ . 

[001 0 ] 

%m^^ti. FnSQJi'DNAt^liaLfeJSS. 1 68rDNAtt7i>A7TU'5Al 10 
q)'£mmm-7-t&i))-zmW<(j -lifi ') . 1 68^DNA<i)t-?7-^'fY-ti^55i'UPCR3it 

NA (W>T238^DNAVU>) tttK^He^DNA^aiftUTU^^dft. ffiP^Mt± 

^C"?. ri 6 8 D N A/55f/3Z(J 7'vc--!^-aHtt(E5'J#§- 1 )©-a5 1 7 * 

7-K7-7'<7-J >: r23S)"DNA(Be5yS^2(i)fflliJI)(5-a5tSt^'jy<-Z 

ifit^-^nmt z ^^i})o>Mk<i>rfWii 20 

[001 1 ] 

<<)mSlE5iJt#t77»7-h-7-7'fT-V«.^S?7*7-h'7'=7'fY-ift<9±E?'J 

E9y -?;?)'; Mo 1 oi&s*<?)Stt*t?7-7^Y--?j)?. 

<9-a5tst'7'7'fY--?i?)'>i< ^<95' *jffiicie9y#^i-?i^tti^i&sie5'jytt^< 
^iS7»7-h-7-7'('Y-tt. E?y§^i <?)fflii«ugsie5y>:isait^pcR)**^^T 

f A ^ 7" r 'f 7: U , t: h S JRiElSffiP^iiaiSlEflS* D N A >; A -< 7" y r 'f 7- U 5 U 30 

*uii. ^^'TY-QiafivuTtt. 1 oiaSi-n±40iiSJ-JiT©t<2)t^»*u<. 

»*U<tt1 21SS>!<.±30ia*J.HT7iP)U, i»IU»*U<tt1 5mSlH>±25mS>!».T 

Ttnfll U40t:;il,±< 6 5t:iH.TlU^fZJ;?ISI+tZ*fr> d;';»*U<tt5 0t:i-:^±6 0 
"C J-JI. T -? ^ . GCS ltt25%>y>±< 1 Q % ^ Z 7 i^s^ 1 1 Y If n t [j < . J: 

UfttU <t*40%;!^±6 0%;;^T-?3f)Z. 

±iE7j7-h"7-7'l'Y-'i;UT»*UllE9«>:b7tt. mXtS:. GTTTGATCC 
TGGCTCAG (E?U§^1 1) . CTTAACACATGCAAGTC (IE5y§^1 
2) . AATGCTTAACACATGCAAGTC (EJiJS^I 3) . TCCTACG 40 
GGAGGCAGCAGT (iiE9y#^14) . GTCTTGTACACACCGCCC ( 
E5iJ©^1 5) #t^if^C->;Z/f-??=^. 
[0012] 

ffi5y§^ 2 iciEUiojj^Sffi^y ci)ffl?ifi3sSE5y0-fiP» ft I '>« < v t i o iiS;!«>± 

c^mSEJyt^t^ 'J K- X7-y ^ Y - Ytt^ S|gyA-7 7-7^Y-H*«i)^E5y>itt 

a3^«)E?y u 7 > E5y#^ 2 rn. mSE^y c^) < t - a? ics^ 1 1 i&SEJU 
0)ffifflfi5)mSE5y-?^'>iiiT'>«< i oss«^cp«;?tstZ7-7'fY--?if)Z. 

ffl*i«imSE5y<z)-a3tsc'7-7 ^ Y--?^'K ^05' %m\zmm^^ i-i-^t ixi 

SE5«0ffl?i«llk*E5Uytt±<l««lH^^D«)5i&»E5«CJ;';Mlt^L7l)-z£^li 50 
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^iS'JA-X7-7'fY-tt,iiE5^#¥2©DNAV«a-r3PCR»<?>*#T-?A'f7 
*J y Xl> . 1 Y 0 T ^) ^ U • "X^) t y T i H U (F. periodonticum AT C C 3 3 
673). 7 YR'}T^)^U-%')U-P*-^L(.^. necrophorum ATCC25 286 
) !iZ/ 7 R 0 T U • 7 'J 0 ^ (F. varium ATCC850l)<?)23Si-DN 

A^iA'fryy^fT-uaDt^-jifttiKilficllStteiii^, t-'j 4 i - oT-r ^ y^i>kT 

. Ttnffl tt40t>J».±> e5t:J.».TlC«ZJ:?iSktftI2)^. J:'J»*L<tt50t:J.!ll.±eO 10 

±iE';A-X7'7>fY-VU-7»*bllE5y^UTtt,'l5'j;tBrGCCATCACCCA 
AATGG (Be^'JS^I 6) , AAGAAGGGTAACCGACTT (ffiJUS^I 7) 

[0013] 

iHC, ^ F n at!^SfiSlC*till-r 3 5&-?TlE7-^ 'f Y - (A) ^ (B) . t 

U<tt (B) (C) tiiaJ^^t)tt;fe7-7'('Y-t!yhtffltl?CVtffft*UU. 

(A) E5iJ§^3Clelt;o)iaS§^»1§07)5«3 9#g<?)mSZE5iJXtt^<i)-ffl3» 

iisz'>«<^ei 0 ia^>y>±<i)i§sie5iJt # t 3 7-7 y - 20 

(B) B£$iJ#^3ClEit!9m£$^%8 6 3#S7)188 3#§9m£i:?yQffiffifiaji 

sie5yxtt^<?)ffl?ittiiSBE?'J©-apt^Hsz'>«< i omSi!t±<2)i&siE5'Jt*t 

3 7*7 'f Y - 

(c) BE?y$^3iciEia;9m£$^%i#i7)i!si 8#g9&S3e?y 

[0014] 

Fn®S*DNA«it-?5<> t^ft*DNAti^§*ft-7l»I4^^ptff©PCRtfi7 

^d/). -M^YK, h*Jt5DNAtEgyf3mjs>;uT!»ic»*uiiffi5iJ^uTissffi5y 

(A) (91 0-?i?)3i:9'J§^3lClElS!c4)ffiS§^SSl#g75139#g©iiSE5ytaai 
CQJISie^Uf*. 1 6, 8^DNA<?)3' *Jffl(?)5 1&S3Trj;&». miEBJ&SlCBSat 
Z 1 6SrDNA>;23S^DNA>:0^C«S)?rtlIZ^--9--ffiJ!S<?)5' ^JSlcDliS 30 

[0015] 

»!i::PCRa-fiitir3*.d;)©iilE©:?r'Jd'X9U:*fh-7"7^Y-tsftltU^E!fUfe 
. Ctl 14 (97-7 'f Y - tfflllT . F naaft?:fe-r 3 SftStiPfC-:) U T P C R t 7 V ?= , 
F n B c i» ^ «l S iiti M W <?) t> I . 

[0016] 

Fna*^iti°rig5^^ft>;uYtt, mmm.hm^'^m^m.Tmf^, ap^^i 
Ci)^t!!fflii®#«9Sfta;^-?e Jill. 7^7 'f Y -cffl II 3 :?r u rr 5? 5 u <f f H ^t^p^ 

Eett1.*.t©-?t5^»«J*3R9t<?)-ft^ffl5l^-?j,2. 40 
[0017] 

ft*Lll7'7'rY - (A) ~ (C) CTll7B)iBflt3. T-^/fY - (A) ICsS^tl. 

E5ys^3icie«;9iiS§^»i#i7^i!689§i<?>i&SE5y3itt^9-ai»^«3'> 

S<Vt 1 0}SSW,±(?)llSffi5yt*t37-7'fY-t7jr7-K^=7VY->;L-7fflll 
, 7-7^Y - (B) ICl8^tIBe9iJ§^3lCiE«!<!)mS§^!S86 3#i7^1883Sg 

©iiSle?y©ffl^i«llI»E9lJXtt^0^i^l«)}i»E5yc!)-a5^^^^^I'>2< i oi&s 

;H>±0m*E5yt*fl7-7^Y-t'JA-X7-7'fY->:lYPCRtff?C>:^^-??= 
7-7^Y-«9lflg>:UYtt. 1 0mSm±40fSai:^T<9t<5*^«fflt*l« ft^U< 
ttl 2Jfi*J-^±3 0SS;;i>T-?J)U, J;';»*U<tt1 5}gSJ.y.±2 5}£S>;<T-?J)Z. 

jsSEjy (A) >;uTtt, ■i^j^twi 8 ms» z JSSE^y (O aacgtgcgga 50 
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TGGATCAC'^', mSEJiJ (A) IC3rit?mS§^SSl§g7312 2®g(?)mSE5y 
AACGTGCGGATGGATCACCTCC^, JSS§^SS7«i7512 6#a<9m 
SffijyCGGATGGATCACCTCCTTTC. tS*§^!8l 2 § i 75 1 3 1 S i <?) 
USEJUGGATCACCTCCTTTCTAAGG. 6SB75i3 3Sg 

©JkSffi^iJC AC C T C C T T T C T A AGG AG# t ffl U Z C>J »f-? ?= ? . mSEJiJ ( 
B) ©la (iE5iJS^3CiE«!c3)jtlS#^«g86 3#i751883Sg<t)ilSie5'J0)«ffl 
ftll&fiie^iJ) (C) <97-7^7-tffll)TPCRtffo;fe^^. E?y§^3<5)lS* 

E5iJ<?)Jitijtt»t!ff^«llC^IZC'i;tfr-?$=Z. il^JfiHiiiaic^^Stt. H-»±8 8 3 t 

p-?^';. mS)*»)^i-?iitiSii35t/TvtiKi9 00fcpo)A>h-i^5im-?f^ (@2#».) 

10 

[0018] 

B>tiPf1'<?)FnSlKt^ffid;)T'>Sli»^^, <fc BHl«*i€a)*IJ»«t*I^UJi6lC 
tt. iilE7'7'fY - (A) , (B) VT'V'fY- (D) CS^tl, E5>J#^3lClEia!<«) 

}is#^!»i 2 4#i73ii 5 8§i<?)a»se9y<{)ffiii«)m«De?'J3?tt^<i)fflii«issie 

9y<Z)-fiP»^i^5!? 1 0 ax ± (0 i&^m.¥i ^ i,^ y y y( Y - Q & r) 0) 7- y -< Y - ^ m U 1 
■d5;?7T^yhPCR^tff?CV»f-??=^. mSE9y (D) ttl 6Si"DNAV23 
S^DNAV<9^QX'^--!?--««V03i(ytlia5ffiC^fe-rZ. mSE5y (D) VUTI* 
29JSSi^^ft^t(i)-?5)o-ZtJ;<. 7-^'fT-'i;b-7J;'J»5i«1 5-25 JkS - •I^J 

C?< - (E) E?yS^3ClE«;<9lSS§^a5l 24§i7511 43§g 20 

<9ffl?fi«lliifeE5y t * t I 7-7 >f T . 

t2$*7T^y KPCR^tt2SIIg<?)^i+iXTy7•^*^S^. ferSSl ©JitlXxyT^ 

-?««lflfiSt§^)s^i■li]t!|^Bt#^.^UT^l^^lfe^i'HJi?»t¥ll!c»2<?)^i■^iXTy 

»-:e0 7-7^Y-«itrt«y©7"7^Y - (>f>-:^-7*7>fY-) tttfflU. J.1*. 
5F<9DNAft«0Ji-HS!fa)t^5htICV«^-??=I. 9Sl<5«tiXTy7->:U7« 9515 ( 
A) ffi .kU (B) 0)iSSie5ytSC'^'JDr^71/;^fh"t7'^-5'-7-7'fY->:UTPC 
Rtff?. ii'H51iiat«^;fe-!^>7-;Ki)-a3tffil)T»2<5Jii'iXTy7-CA^. «29 

JitiXTy7--?f3;. ilie (A) ?y<i;6f (D) cpjiSE5ytg^'<f'Jir3?7i/^fh"t^> 

:^ -7- ^ Y - "i; U T ffl U P C R t ? . C <i)«^fi)i^«Ji'tiS!i»ft « «2(4)titiXT 30 
y7•-?ffiUfe7•7'fY-C^3^^t^;fe(y).E5yS^3lCietK^?)lSSffi9y<?)-a5lCffl^t? 

[001 9 ] 

11Ci)^itiXTy7-Cffltl^C'i:<i)-??=37't7^-7'7^Y->:UT, till (A) 
* E jy t S ^ U ir 7 5 U <f f h" © jffi IC < 1 6 8 r D N A © m * E 51J t 1 C 15 1+ U ^5iJ % 
«:CGTCACACCACGAGAGTTGG (E5y§^1 lUletK^J^S^^^l 3 84 
#§751^1 40 3¥g©mSE5y) «tfflll^U>;e-??=Z. (B) ©mSE 

5ytS€'7-7^ Y-<9tlC 2 3 8 rDNA<9l£*E9ytSlCi5s+U;fe^J/Lt3:CCATTT 
GGGTGATGGC (E5yS^2i::le«©M*#^^5 9 7#g7)5«6 1 2#g<?)JS 
SE5y) ©ffllflSlSSEJ'Jt 7 ^ -7'7 Y - V U Tffl II Z ;t^? r I o +0 
[ 0 0 2 0 ] 

H^tXT^ y K PCR»IC«^7*Xt^ y hPCRmt^m»^^-f9)^S. 

t XT -I y h ? CRykti. -t2§;?Xx^yKPCR)t>:itabT. i^ay>:tP]flJ<?)'r>;^ 

C 0 0 2 1 ] 

:<:77^^yKPCR)*IC€fflRlgg^57'^9-7-7^Y->:LT. filE© (C)^ (B) 

7j7-K7-7'fY - : ffi5y#§-4lUiEtK©JMSE5yci)-i5t^i42Z'>«< 1 OSS 
>i«>±<51lSE5y . 5?tt. E?y#^ 3 ICleti;<9mS^^9i 1 § i 751 «g 1 2 3#g<?)l&*E 
5y£i)-fiP»»J5l'>5<^t10JkSi!*.±<i)l£SE5ytSt^7-7'fY- 50 
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'JA-Z7-7'fY-: 2 3 8l-DNA(iSi:5'J§^2<9fflfflll) <0-Sf»K^'i'i^^<Yt 

mXtX. 70^-77'f7->;U-7. 1 6S)-DNA<?)ffiSffi5"JtSlCfS^§tUfeCGT 
CACACCACGAGAGTTGG (BE?'J#^4lClElJ!c9lgS§^3Sl 384#B7S1 
35l403§ici)mSE5"J) ^. 23S)'DNA©iSSE9yc9?-^, AAGAAGGGT 
AACCGACTT (EJiJS^ZlClSttiQaSS^Sil 25 6Sg7il55l 27 3§go) 

^, Fnlt!H^«lC*^ait^;fe(!;)i::t3:. :*;%fifl©7-7'fY - (A) V (B) ti^T-^-rY 
-■l2yl->?tt7-7'fY - (B) )i (D) (<)7-7'fY-t2yKt'f>:^-7-=7'fY-VUT 

ffi I) Z c >: ifrft S U ti . 10 

[ 0 0 2 2 ] 

^i!Ve72*iS©DNAtADlSHCJ;oT. ^tlYtl. I^IRDNAIC^-HC^S^^tt) 

□■X!7U;?ffKt9ulEM$ttic<^;^T«'girti;feffi^l«c^^^nTti.0l^;M£D5' 
*iaiCA^7''Jyh-«a^?t+I (7Z-U>7) . SS-?J)?4ail0ciNTP (7*^ + 
-Vi;ac3?5l/<ffh"3)?iK) O^ftT. TaqDNA*';><5--trt?TPfflttt7V. C<9 7- 
^'fY-QS' ^Ucnm(>)i^^mnc&.^ -Z 2 9 U ^ f »^tDt ilB N Amif\^st 
J (i^gsev) . c©>&Hivt«l'JiStC>:7. afl«l?IMtg^i>DNAllfr;rtXlC»?C 20 
YDt-ffi. ^tff, 7-=7 'f Y - Q^fiKSB/i&f ilfiSB<9SS V U 7oLN T P 1= ©oLT T 

p(?)tt;t)';iCGLUTPtffliiTti.i). 

[ 0 0 2 8 ] 

*5gaHlCJritZPCR&<5aiSfbfftt. 2*»DNAt13f:ai::t?»HEftSJ6t9 0 
~98t.7^7/fY-flS!DNAIC A 'fT' 'J yKJS^rtt?7Z - 'J >7Jaiet37~e 
5t, TOLq DNA*U^7--irtrFfflttiHtSSEt5 0-'7 5t:-?ffU. C+lt 

□ Y ^ K #-?^^^e t ^Tll , ii'tiTtl;^^^ U 7 7 U f h- ie?ij«?)^fit^. ±j^<9««lie 
5y<9as ^ ¥ U It iu*tili>!t^<4)ffi;t^^te t ^ ^ liJS-? ?= ? . Jt-lir ti*.* 'J X 30 

!7U?rfKie9iJ<?)ltiillCI*. B,M)gft70Yh777-f-e*B7iP.?. 
[ 0 0 2 4 1 

7-7 4 1 - Vk^Hf . *«Hflc3Trl)T)Z-^©E9"J!S5a> (a^t#. 7'7>fY-AIC3Trl)-?tt 

eiom»ii<.±©ie9iJic*s^tzs!«^< 7-^'fY-Bc?ifii7ttie5'j#^3ci2«iJ 

«51g£t^5i8 6 3#gt^^ 8 8 3§i<i)lMSie9iJ(9ffllfit)mSie5y>^tt^©*lllfisli&S 

ie5y0-a5;t^i455Z'>«<>;ei oi^s;!i.±!<)ii9ycffl^rza5«-) ©5' ^Et^ftinfi*) 
i!ie5ycj;';}j«rtiTL)^*eicf*, iifi5tii]«';D*ti+i*itecsi#rn.?. ^ic. 5' 
*iat]frffiu £ 9 1 ffl II ^ V ? ictt . ^©Jti^s-^itJi'is^Jjt^^s < * 1 . 7-7'rY-tt. 

C?|-f>. VH^V trzy . FITC CFIuorecein Isothiocyanate). 7 0 ^) Vy . V Z 40 

hD7iz;u. 7;u»'J7»X77^-i?. ;ui/7i7--ir. C^PldN t p » i> Swii 

Z--:);X±tfflU7*lsSlrtlTtJ;ll. 
[ 0 0 2 5 ] 

tP^it±*tg, SKiitTSig, Diswffiii, *P5>i /HSfi. ifiijfi, flsijfi. ^tliefi6^ap^l 

[ 0 0 2 6 ] 

a® L J£4ttst5Pff* , IS^ Z DttDNAttiHlSP CRCttr ^ C >;«fr-??= I . DNA 
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[ 0 0 2 7 ] 

xf*i.3i)S0;5OYK777Y-eu<tt7;i/D-;i.5iia. JStf^ =>/';*y;i.^=7/^, 5/ 

D NA«S<t I . 
[0028] 

oR I , Mse I, Ban IL Alu L Mbo L Fok K Taq K Mbo II. Hinf I. Ava 1 1 » li - o 

J.!».±tfflll 7 C>:}6fr-??= ? . !l'JI!RB««iSUT4mtL*.DNAlBr;r(i. 1 » Jjk » ^ Si il Sfi 

# t ffl u -? s t 7 # M * L 11 . 

[ 0 0 2 9 ] 

S/'ir+i/^rz^. FITC (Fluorecein IsotKiocyanate)> 7 7 U yy . VZKn7iZ 

U7 7-n-7't«ISEt7c>:t^Rl«g-?i?)l. 

[ 0 0 3 0 ] 

Ctm 7-n-7'tt^tlfflftlCilS^f tt. DNAf y 7->: U Tffll) Z C 7 . DN 

Afy7^c?)rFSI#ICollTtt. ^ 9t ^ 1 mm t 1 Y » ^ Z . WiX \£ . 7-D-7't 
fy7-S«±IClESttt?7'D-7'EffiS^, ir=7X^5/'JD>«y0SS±-?lJSDN 

A«i)ff5SBtffli)T7'n-7-DNAt^fl?rttfe7^n-7*^s)i:seytffliiTtJ;ii. 

f|i|g0DNAfy7'rF»lli;j6f^<9StJ^lR';Ctt, DNAfy7-aJflR'J^S¥ 

t ffl 11 7 t J; I) . 
[ 0 0 3 1 ] 

S^ai>if3:[B]^ra=<=yM*« *?gB3(9 7-0-7^tJ;&f/t;fett7-7'l'7-tSt>. 

[ S fiij ] 
[ 0 0 3 2 ] 

<?|]6S#J1 >Fnl<9*^^ffi 1 

TlE7-7-fY-tfflUT, 7 )\0 ^ L ■ - :l - 7 \/ U^^^^O) "^^^ 'n ^ ft . 
7 t 1 - \= 7-y ^ J - ■■ 5' -AACGTGCGGATGGATCAC-3' 
'JA-X7-7^'Y - : 5 • -CTACGCCAAACGACTAATTCG-3' 
2, 0) 7 y- K 9 T V '1 U ■ z 1 - 9 U ^ L^U^^ ( Fusobacter i um nuc I eatum A 
TCC25586. ATCC1 0953. ATCC23726) t. ^)^FMJ§J(5 OjX 

?«-a5S?U5ti|fi1=yh (=t=7ir>ttSDNA$Zl=yh) tfflllTDNAttai)Rt#^. 

DNAttili)Sl U I IC50mM<i)M9-C I z»5St1. 5u I . §2mM9cLNTP»5fi 
(7 7-^^KyW^=yXxAtt§i)2ul. 12. 5Pmol/Ul(97?7-h-7-7'< 
Y-i!)Slul. 12. 5Pmol/ul<?)'>'A-77'7-<Y-5S)Slul.5U/ul 
fPTotq DNA7lt'J><:^--tr)S)S(77'7'ff-'A'f;d-=y7TA?±a)0. Sul.Ampli 
Taq Qoldmmm i77-J ^ A ^ :^ y XT L^t9i) 5 U \ ^ H X . lEcMSU 

[ 0 0 8 3 ] 

pcR<?)>&li*^^(^. axjfom')-^^)! . 
m$ft : 9 4t:. 3 ofj> 
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y -- ')y 7 ■■ 
[ 0 0 3 4 ] 



5 5 t . 3 0 j» 
7 2 12. 3 0# 
4 0 H 



C^l^<^)«^^ra:. 77-7^ K -yWi^^/XxAttSQ GeneAmp 9 7 0 0 ''J X T U ^ m \.) 

7 □ - X 1 ffl § U iF- d)) TAE (Tr is acetate . Ethy lenedi am i ne Tetraacetic Acid) 
Ay 7 7-tSi;fet;fe;*SlllllCi2y hb, ?CKR BtUtstiPfjSlC-dyhUfc. 100V 

«a J* »<?)lBSttl2Z©Ji 0 + <!)|/->1ttY-*-, l/->2ttAT 
CC25586tt. l/->3i*ATCC1 09531*, U->4ttATCC28726« 
<9mSj*ft«tFvt-. B mm(D 7 y A 0 T >J L ■ Zi-5U^AS4-?C»9 0 0 fc P 

C 0 0 3 5 3 

Tle7-^^7-tffll)T. SB6^JlfB]«c7)^l^tffofe. 

7*7-K7-=7'fY - : 5' -GGATTAGATACCCTGGTAGTC-3' 
'JA-X7-7'fY-: 5' -GCCATCACCCAAATGG-3' 
7^/A5T'Jt7Z.-Za-!7U^/.v® (ATCC255861*) IC3rt)7)K)1 5001) 20 

[ 0 0 3 6 3 

«5CB^* 3r J;&f «sCSBi8tt L T . F n ffi ?h © 5 ffi S , t « t) 7 5^ A t 'J -5 A • 
^ 7 » - C F. navi forme ATCC25832). 7 V A 9 t 'J U ■ '•^ V t 
\^ y f < 1] L ( F. per i odont icum ATCC33693),7y'A0'T';t7jU-*7n 
7 t - 7 U ( F. necrophorum ATCC25286). 7'J'A0t^)^U-^7')'^U 
( F. var i utn A T C C 8 5 0 1 ) S & . 7 'J" A 0 t ^) L ■ h - V - ( F. russ i i AC 
TT2 5 5 3 3) \ . t hEb*jE^®ra«!!*tSlffl!i8 (Normal Gingiva Fibroblast A T C 
CCRL1292)tttptb^. 80 



i:i-**Z^*P5l!!ffi5liafiBtt. iSK'f-7;i.Xftj(5 (DulbeccottS) CI ^XO^V 
liSieillljfltiDit;^*^*^?, 59gC0z<?)affl^#7. 3 7t:, 7 2i^^tS«lftlltRU, 
4S:fem7K-?3fe^«^DNAttait^7^;fe. ^tl>!^?l-o)®*Col)Tl3:> lliS^5iJlfBl«l©1* 
i^t<io;fe.«M;*»<9^Sf*lil39i';-?J)^. l/->ittY-;5-. l/->2tt7y 
A0T')'^L-^'y<7t-)\'L. \/ - y Z \^7 A 0 T ') '1 L ■ \ t y ^ ^ u . 
U->4tt7i^AC77^U^Z^ - ^7D7*-vZ.. l/->5tt7^/A9xi;^A-'77iJ 
U->6(*7i^A7r'Ji^-;i.-5/'-. U->7l3:i:hS*Z^ft^gtiffi§fflBS<?) 

«a)3i»#tffvt. ur*i<i)i/->iceti'iJt!Biit/TvtA>h-tt^(i;)^tLS#^;fe. 

[ 0 0 3 8 3 40 

1 . ^ffo?m^ 

( 1 ) S)S<9»^ 

1 m I C!)[l)St«Kb. 5000^ -?5^^a^t\^MU;t. ±5it»T, PBS ( phosphat 
e buffered saline :j«KiSiiiS:ftjS7X) imltAlt. Sl/^bfc. CQJ^^FtSU 
JslVJiU, 5it»U;fee©tDNAttiaiC«ptb;fe. 

( 2 ) SS<?)»^ 

Sr^VT^StlSiiU. SSt«KU;fe. *l'iti;fe.SS1'10m^t*iRU, ctiici m 50 



[ 0 0 3 7 3 
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I © P B S t A] ;c. 7^53 ^5000?-? eS-^a^B^StU^. ±;Sti*T£C1 m I 0PB8 
t AlJL»»5S<S5000f -? 5 ^9-^aB«>8iU fc. U <9 » t 3 IS « U il U , Ufe ^ U t <?) t 
D NAttailC«9(U 

[ 0 0 3 ?] 

( 3 ) m^mTm^o)^'^ 

^^ttr V h ^- K--^^ y h (United Dental Manufacturers Inc. S 
) 2*ttili^^. ffiP5ilT®t!gt«55Lfe. CC)^-A-7K'f>l-tlml<?)PBSt-? 

JgJiSiS t 5000^ -? S^-^^A^-glUfe. ±5lt»TSlC1 m I ©PBStAl^S^JS^SSO 
00^ -? 5 a-^Si&^lt U C ©IftfTPt 8 Hifil iS U . Sfe ^ U t t D N A ffl iB C ll^St 10 

. ( 4 ) DlSlteffiif?)*^ 

5/-KX77-tfflt)T. JitelltaiRU*.. «lR«ltlml©PBSi::-7»3!IU*.. » 
5S)gt 5000^7 5 «^SaS«-ttLfe. ±5St«TRlC1 m I ©PBS t in S » 55 « 5000 

C 0 0 4 0 ] 

^i6ai[H]«j<9J*rFt^7o;t. mM;»lbo)«SSttl§14 (1 ) ~ (4) (DM 

04 (1) timmn ^ (D^i&i&m. 04 (2) f*ss^A^ci)<tiii«sa. 04 ( 

3) tt*B^M[Tftlg}C^'i<?)<tiliiS*. 04 (4) ttn/gitelit^'i<9«^ai«S«tmt. =&0 20 
9U->1ttY-*-. 1/ - > 2 IS A. U->8ttt!E«^B. t/->4tt«iSI^C 

lUTtt. 5*+8«IC. SSICHLTI*. 5«+4«IU. * Hi T ® « ICl U T It 5 « 
4ilC< DEiteBICilUTItS^tl «IC»900 t P<?)A>h-t^S(!;)«i^l*.. 
C 0 0 4 1 ] 

<lli6S^J4>^ftaff<9SlPCR<^)IIIS 

IIJ6^5iJ3c)ai35^T*tg»C5Wtffll)T, ^lPCRt^7o;fe. ifS SI ^ 1 St 31 ^ U T 8YBR 
Green (Molecular ProbettS) t 3 0 0 0 <S S IR b ;fe t <9 t 5 U I •KstU;t. T le (?) 7- 
^/fY-t 1 2. 5 PM<?)5iSlU«^J;7CSffiU;fe.ja*6?K-?#Si[U^to)t 1 a I ffll) 
fe. ^ni-it.5K95tlttllJiB^9Jl <9SE)S 11 J5?<i)a Cfti4tiit!-^t)1f7SE\)S 80 

tiiSU. 77-7>fh'A'f;?ri/ZTZ.ttSAB IT^'JT:/:.? OOOVZxi.tfflllT^l 

pcRtfiofe. aatsicffvu*.. 

7a7-K7^7'rY - : 5* -AACGTGCGGATGGATCAC-3' 
'JA-ZT-^'TY-: 5' -TCTAAAGAAATTGTTTAGAG— 3' 

[ 0 0 4 2 ] 

[* 1 ] 



^1 







A 


1. 9E + 04 


B 


5. 8 E + 0 6 


C 


2. 5E + 04 


D 


3. 1 E + 0 2 


E 


8. OE + 0 1 
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[ 0 0 4 3 ] 

<n.mmb>^»umo><l^tXT'(y^^?CR(onm 

7a7-h-7-7'fY-: 5" -AACGTGCGGATGGATCAC-3' 
)\-7.7-^ ^ 1 - ■ 5' -CTACGCCAAACGACTAATTCG-3' 
!82XTy7-0PCRlC«S;Ufe7-7'fY - : 

737-h-7-7'fY-: 5' -AACGTGCGGATGGATCAC-3' 
'j;'(-Z7-^>fY-:5'-TCTAAAGAAATTGTTTAGAG-3' 10 
C 0 0 4 4 ] 

^^^')^Y\j-Z%MmZ<!>mm^m\)n,. »1 X7^y7-3irJ;6f«2Xxv7-<?)PCR>: 
t 4 0 t ^ ^7 ^K^ti-lt o fe. ^ ft ;!*. ^htt H life ffJ 1 >i |B| « c?) 1ft f o . lM)j»<?) 
iSSt05cmUfe. E=f®l/->1ttY-*-, Z A. U - > 3 tt«t« 

U->4tttt«^C. U - > 5 D . 1/ - > 6 ttffiWt E 2> m?)«mBti|?K9 

isiacsi^tm-r. 5«i'3JBicJi'iift«jtyTv-rA>Kifr«iairti*.. 

C 0 0 4 5 ] 

TiE<?)7-=7'fY-tffll)T, 2Slig<i)PCRtmfiKI^2§*Xx< vKPCRtff^fe 

20 

SSI XTy7-<9PCRIUiltBjtUfc7-=7>fY - : 

7a7-K7-v>fY-: 5' -CGTCACACCACGAGAGTTGG-3' 

«2XTy7-<?)PCRC<)tptUfe7-7'fY - = 

7*7-K7'7'fY - : 5' -AACGTGCGGATGGATCAC-3' 
';A-X7-7'fY-: 5' -TCTAAAGAAATTGTTTAGAG-3' 
i5SStt?IJ(5«)5>:lB|«7iP)ofe. 
[ 0 0 4 6 ] 

<SJS^J7>FnaiC!tf^«)«7-n-7'traU;feDNAfy7' 

1 11 T # 1^ afe7- □ - 7- 1 ic j; a ^t^iii b > ;0" 7 x^sc's&l 7 tt^. 30 

Cfttlllig<5y3©Di)gMiPfj)mimftfeDNA>:J^i&rtt*..iSaat^2lC>Tvb;fe. 
[ 0 0 4 7 ] 
[« 2 ] 



S2 





F n@(D^aj 


A 




B 




C 




D 




E 





40 



[ 0 0 4 8 ] 

<?llife^5"J8>Fr»aic5tS«$ie7-D-7"tfflt);fe*tili+y K 
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[ 0 0 4 ?] 
lit 8 ] 



m3 







A 




B 


mm 


C 




D 




E 





[ 0 0 5 0 ] 

[01] )"RNAtD-h't?DNA©«E?t/TvtE7i?>I. 

[02] nm9n \29i\.1l7 IXO t O U ■ Za-5l/^Aa©PCRJi1iSil»©ia 

[03] 7 RO T ^) u ■ z n.- 0 \/ 'J u^^k^(0 7Y RO ^ um,i&mtx.v^% 

[04]*<$»cffc3yit^pcR©)i«s-?3f)Z, (i)«)ii> (2)ss> (3)irra!t 
T*ig. ( 4 ) nKfel 

[06]4<$^fHC3Vit3t2$;?ZT^yKPCR©)iaS-?5)I. 
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[01]" {mzi 



1:: 




2g 11= 2? ill 



BEST AVAIUBLE COPY 
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[|g| 5 ] 



5 




?nn42niR79[innnni.(LPP 



BEST AVAILABUE COP- 
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